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ABSTRACT 
Electroporation technique was conducted in these project with an objective to disrupt 
the microbial cell wall. In these experiment, two factor are to be consider to know 
the best condition for electroporation method. Firstly, the effect of distance between 
two electrode and the effect of treatment time towards the sample of yeast. The 
objective can be justified by two method, Colony Forming unit (CFU) and FESEM 
analysis. In CFU method, two experiment with 4 test was conducted. First experiment 
was 2 em electrode distance with the treatment time for test 1 was 4 minutes and test 
2 of 10 minutes. The second experiment, 4 em electrode distance with treatment time 
for test 1 was 4 minutes and test 2 of 10 minutes. Based on the result, we can conclude 
that the trend show as the treatment time increase, the CFU count decreases. FESEM 
analysis show the breakup of the cell wall. Two image of untreated yeast cell and 
treated yeast cell with electroporation was compared ell. Treated yeast cell show the 
breakup of the cell wall. The optimum condition of electroporation was then being 
analyzed. From the result, we can conclude that the optimum condition for 
electroporation technique were determined to be 2 em electrode distance and 4 
minutes oftreatment time due to some factor. As a conclusion, the objective of these 
experiment is achieved by the breaking of the cell wall and extraction oflipid content. 
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ABSTRAK 
Teknik elektroporasi telah berjaya dilaksanakan di dalam projek ini. Objektifprojek 
ini ialah untuk memeeahkan dan mematikan dinding sel mikrobial. Di dalam 
experiment ini, dua faktor di ambil kira untuk mengetahui kondisi terbaik untuk 
teknik elektroporasi. Pertamanya, kesan jarak elektrod dan kesan masa terhadap 
sampel yeast.kejayaan objektif experiment ini dapat dipastikan dengan dua eara, 
iaitu Colony Formation Unit (CFU) dan analisis FESEM. Untuk eara CFU, dua 
ekperimen dengan empat test dilakukan. Experimen pertama ialah 2 em jarak 
elektrod dengan masa 4 minit dan 2 em elektrod dengan 1 0 minit masa rawatan. 
Untuk eksperimen kedua, 4 em elektrod juga dengan 4 minit dan 10 minit masa 
rawatan. Berdasarkan data, dapat disimpulkan bahawa trend menunjukkan apabila 
masa rawatan bertambah, CFU berkurang. Analisis FESEM dijalankan untuk 
memastikan bahawa dinding sel yeast sudah benar-benar peeah. Dua gambar 
FESEM oleh sel yang belum dirawat dan sel yg sudah dirawat dengan elektroporasi 
diambil. Data menunjukan, sel yang dirawat oleh kaedah elektroporasi mempunyai 
peeahan pada dinding dinding sel. Kesimpulannya, objektif eksperimen ini berjaya 
dieapai dengan kebolehan teknik elektroporasi memeeahkan dinding sel yeast dan 
penarikan keluar kandungan lipid dari sel yeast. 
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INTRODUCTION 
Fossil fuel such as coal and oil plays a critical role in humanity history. These fuels are still 
the primary energy sources but it cannot hold for a lifetime. Eventually, these energy sources 
will be depleted someday according to many energy experts. Experts predicted that the 
rate of world oil production is already achieving its peak while the reserves are 
slowly depleted. Not only that the demand for fossil fuel keep increasing especially from the 
developing country. This decreasing supply of fuel and rising demand is not good to 
consumer as the prices of oil will keep increase year by year. This can make the 
economy to be unsustainable. Furthermore, burning of the fossil fuel also contribute to the 
greenhouse effect as the emission of C02 mainly from transportation sector and industry. 
These will contribute more to global warming which can lead to climate change. Climate 
change can have a negative impacts towards all life in the earth. 
1 
To overcome these scenarios, biofuel is considered as a sustainable solution. Biodiesel, a 
promising renewable liquid biofuel, has been deliberated as an alternative of petroleum 
based fuel. High production cost attributed to feedstock is the main obstacle to its wide 
application (Yousuf 20 12). Presently biodiesel is produced from vegetable oils, waste 
cooking oils and nonedible plant oils. Vegetable oils like rapeseed oil, sunflower, com oil, 
canola oil, rice bran oil contribute to the world's food supply, therefore, use of them as biodiesel 
feedstock arise a food versus fuel conflict (Adamczak et al. 2009). 
On the other hand, waste cooking oil is not feasible because of its limited supply. 
Microbial oils or lipids, which are produced by oleaginous microbial community such as 
microalgae, yeast and fungi, have been considered as a promising alternative of vegetable oils for 
biodiesel synthesis. However, high fermentation cost limits their large scale production (Yousuf 
et al. 2010). Some inexpensive medium have been suggested to reduce the fermentation cost 
such as industrial wastewater (Cheirsilp and Louhasakul 2013; Yousuf et al. 2010), 
industrial glycerol (Papanikolaou and Aggelis 2009), molasses (Zhu et al. 2008) and 
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lignocellulosic hydrolysates (Yousuf 20 12). Although low cost medium have been developed, 
the processing of microbial oils is still a challenging task. The common processing steps are 
microbial biomass drying, cell disruption, oil extraction, separation and esterification (Cheirsilp 
and Louhasakul 2013 ). These steps are associated with high temperature, long processing 
time, addition of huge solvents and high financial matters. Therefore, direct 
transesterification (DTE) has been proposed which eliminates biomass drying, lipid extraction 
and separation steps. According to this process, esterification is carried out directly with wet 
biomass which substantially reduce the time, solvent use and ultimately the production cost 
of biodiesel. 
However, water content of biomass makes slower the esterification reaction and 
lipid transfer from microbial cell to reaction medium become inefficient because of bulk 
reaction volume. Therefore, the present study proposes an innovative solution to overcome 
these shortcomings ofDTE of microbial oils. 
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1.2 PROBLEM STATEMENT 
Though DTE offer shorter processing time and lower production cost of biodiesel 
from microbial biomass, still need to be developed some factors to attain potential 
biodiesel production. 
1.2.1 Cell Wall Breakup 
The main difficulties that have to face in DTE, is the disruption of microbial cell 
wall. The yeast cell wall IS basically a rigid but adaptable 
polysaccharide/proteinaciouscage, which confers both cell integrity and cell shape, and is 
essential for survival in natural environments, i.e. in media devoid of osmotic stabilization 
(Backhaus et al. 2013). The layer between cell surface and hydrophobic solvents prevents lipid 
extraction. 
1.2.2 Water Content 
Water levels of microbial biomass significantly influence the production costs ofbiodiesel 
by DTE process. If microbial biomass contain higher amount of water, it decreases the extraction 
efficiency of intracellular lipid (Hidalgo et al. 2013). In that case, it requires a higher molar ratio 
of alcohol to total lipid content for its in-situ transesterification. If dried biomass is used as feed 
stock, it consumes less solvent, process become faster, and results in higher biodiesel 
yields (Kakkad et al. 20 15). Therefore, it is essential to overcome this limitations to get benefits 
from the in-situ transesterification 
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